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(g) Aqueous developer for lithographic printing plates with improved desensitizing capability. 



(57) Aqueous alkaline developing compositions useful in the development of negative-working 
lithographic printing plates are comprised of an organic solvent, an anionic surface active agent, an 
alkali metal tetraborate, oxalate or nitrate, an aliphatic monocarboxylic acid, an aliphatic dicarboxylic 
acid and sufficient alkaline buffering system to provide an alkaline pH. The developing composition is 
resistant to oxidation, highly effective in dissolution-type processing, and able to effectively desensitize 
the background areas of the printing plate. 
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FIELD HP THE INVENTION 

its use in a method for developing such plates. 
Bfi CKG RQj .Kin OF THE INVENTION 

or , nfc i, p,eferen«.liy reMined by the •«»•«■ J ™ lste „ a w „h w*er and an ink is then aw*ed. 

5 m. n»wg. are.. When a ^"^^^^ ,h. ink »hiie the image area accep« the «* 

een.il eea,in 9 app»ed » an aj— ^^deSepi prone*, such ^ '•J^ 

ofate fs referred to as negative-working. In both ins «"^"J» "J * dropniIic . T he differentiation between Inv 
5 ?c a S n r d e the non-image area or I ^^SSSs applied to the plate with a - - 
aoe and non-image areas is made in the exposure pro fon Qf whjch fe composed of UV ra 

to fnsure good contact. The plate is then exposed to a ^ corresponds to the -mage on 

Aaueous alkaline developing composite™, for use witn n s ^ developing compos.t ions 

45 which'oon^in an organic solvent and a surface ac ve age « £^ J56 4.395 480. 

are described for example in U.S. Patents 3 701^ 

4 716 098. 5,035.982. European Patent No 0 080 ftftW 4.395.480 and 4,716.098 it is also 

2 110 401 As disclosed in U.S. Patents 3.701 .657. 3.707.: 373 4, ^ Such d , 

known to Corporate in such ^ h ^^^t^5^ hindered their commercial ut, , 

sr e ram^ 

of th^developer to remove all residua, coatrn^ 

coating remains, a condition exists for b^~7 in tne fountain solution. Under more severe con 
£T effect would be to increase ^^^^Z ^ P"nted sheet, thereby resulting in a cond, -on 
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It is referred to as "scumming." 

Among the requirements for an effective developer are (1) that it be resistant to oxidation, (2) that it be 
capable of dissolution-type processing, i.e., that the photosensitive composition dissolves fully in the devel- 
oping solution rather than breaking up in the form of particles, and (3) that it be effective in desensitizing the 
5 non- image areas. 

A particularly advantageous negative-working lithographic printing plate comprises an imaging layer con- 
taining a diazo resin, an acid-substituted ternary acetal polymer, as described in U.S. Patent 5,1 69,898, issued 
December 8, 1992, and an unsaturated polyester. One of its major advantages is its ability to resist blinding. 
As is well understood in the art, the term "blinding" refers to inability of the image areas to adequately take 

10 up the printing ink. An important feature contributing to the ability to resist blinding is the presence of the un- 
saturated polyester. However, these plates sometimes exhibit a yellow stain. The use of the unsaturated poly- 
ester is, in part, connected with the stain. There appear to be other, as yet poorly understood, factors contri- 
buting to the stain. The yellow stain is known to be an extremely thin but strongly adhering layer of diazo resin 
and polymeric binder which is not removed in the developing process when conventional developers are used. 

15 The intensity of the stain is proportional to the amount of residual coating. 

It is toward the objective of providing a new and improved aqueous developer, for use with negative-work- 
ing lithographic printing plates, which has improved desensitizing capability that the present invention is di- 
rected. 

20 SUMMARY OF THE INVENTION 

In accordance with this invention, an aqueous alkaline developing composition which is useful in the de- 
velopment of negative-working lithographic printing plates is comprised of: 
(1) an organic solvent, 
25 (2) an anionic surface active agent, 

(3) an alkali metal tetraborate, oxalate or nitrate, 

(4) an aliphatic monocarboxylic acid, preferably containing 6 to 22 carbon atoms, 

(5) an aliphatic dicarboxylic acid, preferably containing 4 to 16 carbon atoms, and 

(6) an alkaline buffering system in an amount sufficient to provide an alkaline pH. 

30 The aqueous developer of this invention can be employed in the development of any of a wide variety of 

negative-working lithographic printing plates. Thus, for example, it can be employed with lithographic printing 
plates containing the acetal polymer binders described in any of U.S. Patents 4,652,604, 4,741,985 and 
4,940,646. It can be employed with printing plates containing binary acetal polymers as described in U.S. Pa- 
tent 5,169,897, issued December 8, 1992. It can be employed with printing plates containing acid- substituted 

35 ternary acetal polymers as described in U.S. Patent 5,169,898, issued Decembr 8, 1992. It is especially ad- 
vantageous for use with lithographic printing plates comprising both an acid-substituted ternary acetal polymer 
and an unsaturated polyester. 

The aqueous developer of this invention has many advantageous features. Thus, for example, it requires 
only a low concentration of organic solvent yet is highly effective in dissolution-type processing. It is highly re- 

40 sistant to oxidation. Most significantly, it is very effective in overcoming the problems of excessive background 
sensitivity. It is capable of providing a long processing cycle (>1 5 square meters per liter of developing solution) 
with essentially no change in the quality of processing, while at the same time offering complete removal of 
yellow stain on even the most severely stained plates. 

45 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As indicated hereinabove, the ingredients required in the aqueous alkaline developing composition of this 
invention are (1) an organic solvent, (2) an anionic surface active agent, (3) an alkali metal tetraborate, oxalate 
or nitrate, (4) an aliphatic monocarboxylic acid, preferably containing 6 to 22 carbon atoms, (5) an aliphatic di- 

50 carboxylic acid, preferably containing 4 to 16 carbon atoms, and (6) an alkaline buffering system in an amount 
sufficient to provide an alkaline pH. 

The function of the organic solvent is to assist in the removal of the non-exposed portions of the photo- 
sensitive coating. Any of a wide variety of solvents can be used, wit h those typically employed being high boiling 
liquids. The most preferred solvent is 2-phenoxy propanol due to its excellent solvent action and very low toxi- 

55 city. Other suitable solvents include, but are not restricted to, 2-phenoxy ethanol, benzyl alcohol, N-methyl pyr- 
rolidone, butyrolactone, propylene glycol monomethyl ether and the like. The organic solvent can be employed 
in the developing composition in an amount of from about 0.2 to about 16 weight percent, more preferably in 
an amount of from about 1 to about 10 weight percent, and most preferably in an amount of from about 2.5 to 

3 
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of the developer into the coating as well as to J^JJ^SSL agents, especially sulfate and sulfonate 
position that is removed. Any of a wide vanety of mom aurtjc e actt g ^ ^ su 

alky, and ary. alkyl anionic surface ^f^J^^^^jl decyl sulfate, sodium toluene sul- 
anionic surface active agents .nclude. ^T^^^^ potassium tridecyl benzene sulfonate. I- 
fonate. sodium xylene sulfonate. • f f u ^^^ t ^ nB su Late. potassium methyl naphthalene 
thium dinonadecylbenzene sulfonate. ^J°^Zlro PV \ naphthalene sulfonate, sodium diisopropy 

about 1 .2 to about 8 weight percent of the deve |oping composrt.on, 

The alkali metal tetraborate, oxalate or nfrtfe serves £ , eiev tetraborate is preferred for th.s 

particu.ar.y as it relates to the des *™ 1 ^ as are alkali metal oxalates and alkali 

purpose but sodium tetraborate and hth.um tetrabora e i are a. developing composition 

melal nitrates. The alkali metal p^bj in an amount of from about 0.05 

in an amount of from about 0JD1 to f^J^^^ n TZo m about 0.1 to about 3 weight percent, 
to about 5 weight percent, and most preferably _«an « m ° u ^ remove diaz0 resin from the background 
The function of *^ ""P^^Pf^^^d around the image area, thereby precluding or at 
areas as well as partially insolub ized d,azo J"^^™^ alipnatic monocarboxylic acids 
.east minimizing the possibility of -hot-spof *™^^ h ^^ t preferre d aliphatic monocarboxylic acid 
for this purpose are those conta.n.ng 6 to 22 < -JjJ^JjL aliphatic monocarboxylic acids include, but 
is nonanoic acid (also known as Pe'^omc acid). unde canoic acid, dodecanoic acid, pentade- 

are not restricted to, hexanoic acd. oc ^^'^Z^Zk and , he ,ike. The aliphatic monocarboxylic 
oanoic acid, octadecanoic acd. e'cosanoic^ acd ^°^ san ^ oljntof from about0 .5 to about 12 weight percent 
**?;£*aT>Z7: S? 5 Tar 10 a wZt percent, and most preferably in an amount of 

ground areas. When both an aliphatic 80 ^ js signif ican tly and surprisingly improved ,n 

fn the developer, the degree to which the » o\eane 9 dicarb0 xylic acid. Preferred 

comparison with use of only an aliphatic ^^^^7 to 1 6 carbon atoms. The most preferred 
35 aliphatic dicarboxylic acids for t^P^ ™ aUphatic dicarboxylic acids include, but are not re- 
aliphatic dicarboxylic acid is sebacc acd Other surtabte a. 'P" ^aicacid. dodecanedioic acd, 
stricted to, succinic acid, P d " a ^xyuc Lid can be employed in the developing com- 
nexadecanedioic acid, and the £^*^£S2t percent, more preferably in an amount of about 
position in an amount of from about 0.05 , to abou 10 we g i p ^ g ^ 
40 0.2 to about 5 weight percent, and most P^b^n amount of {q ^ ^ 
Since the developing composition must be a.ka me salts or t ^ to ^ the pQ _ 
veloping composition or are formed n , ^^^^^^ carbonate is advantageously em- 
tassium salts although sod.um and hth,u,r .salts are afco use bM but othe r common buffenng 

45 ^^^^^ 

bonate, can be utilized in any amount sufl £ent to f ^'f ^^ ,k ^^ e e p P r e ferabl ^ in the range of 8.5 to 11. and 
veloping composition is preferably in the range of from 8 to_ 2. ™" p .£ or Qther a | kaline sa lt-forming 
so mosf preferably in the range of 9 to » ^^^SXSLt» in the range of about 0.05 

agents are in the range of from about 0.1 to about 8 P^JJ, t Q 1 t0 P about 3 weight percent. The potas- 

carboxylic acids or in just a slight excess over this amount. ingred ients can also be included 

,n addition to the required ^tZ^oX^ S^S. an antLming agent and particularly 
in the developing compos.t.on. Apartautar* | URST RSD-10 Antifoam which is commercially 
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composition in an amount in the range from about 0.001 to about 3 weight percent, more preferably in the range 
from about 0.005 to about 1 weight percent, and most preferably in the range of from about 0.01 to about 0.5 
weight percent. 

As described hereinabove, the aqueous alkaline developing composition of this invention is especially well 
5 adapted for use with the lithographic printing plates comprised of a support having thereon a radiation-sensitive 
layer comprising a diazo resin, an acid-substituted ternary acetal polymer, and an unsaturated polyester. 

The useful diazo resins include, for example, the condensation product of p-diazo diphenyl amine and par- 
aformaldehyde, the condensation product of 3-methoxy-4-diazo diphenylamine and paraformaldehyde, and 
the diazo resins of U.S. patents 2,063,631, 2,667,415, 2,667,498, 2,922,715, 2,946,683, 3,050,502,3,163,633, 
w 3,227,074, 3,311 ,605, 3,406,159, 3,679,419, 3,849,392 and 3,867,147. 

The diazo resin is typically employed in an amount of about 20 to about 70 percent by weight of the pho- 
tosensitive layer, more preferably in an amount of about 30 to about 60 percent by weight, and most preferably 
in an amount of about 40 to about 55 percent by weight. The acid-substituted ternary acetal polymer is typically 
employed in an amount of about 20 to about 75 percent by weight of the photosensitive layer, more preferably 
is in an amount of about 30 to about 60 percent by weight, and most preferably in an amount of about 35 to about 
50 percent by weight. The unsaturated polyester is typically employed in an amount of from about 5 to about 
40 percent by weight of the photosensitive layer, more preferably in an amount of about 8 to about 30 percent 
by weight, and most preferably in an amount of about 10 to about 20 percent by weight. 

As described in U.S. Patent 5,169,898, the acid-substituted ternary acetal polymers have recurring units 
20 represented by the formula: 



25 




30 



35 



-<CH 2 CH-CH 2 -CH< 



c 




40 





45 



wherein R, is -H, C n H 2n+1 or -C 2 H 2n -OH 
where n = 1-12 
R 2 is 
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where R 3 is 

10 



15 



and 

x = 0-8 
20 m = 0-8 



— <-CH 2 -)— or — (-CH 2 )-CH<CH 2 - 

(CH 2 ) y 
CH 0 



25 



y = 0-8 
p = 0-8 
ft, = -H, -R 5 . 

I 

A A, 



35 in which Y = -O-, -S-, 



O. 
II 

40 -S-, 

II 

o 



45 -CH 2 -, -NH- or 



I 

3, 3 



55 *5 

2 = 1 to 3 



R 5 = -OH, -CH 2 OH, -OCH 3 , -COOH or -SO3H 
2 = 1 to 3 
Re = -(CH 2 ) a -COOH 

6 
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-(CH 2 ) a -COO 0 M® 

I 



where 

R 7 = -COOH, -COO*M® , -(CH 2 ) a COOH t -0-(CH 2 ) a COOH, -S0 3 H, -S0 3 t5 M® , -P0 3 H 2 , -POj»M 2 « -P0 4 H 2 or 
-P0 4 : M 2 ® , 
75 a = 0 to 8 

M = Na, K, Li or NH 4 

and 

n 1 = 0-25 mole %, preferably 3 to 15 mole % 
n 2 = 2-25 mole %, preferably 5 to 15 mole % 
20 n 3 = 1 0-70 mole %, preferably 15 to 50 mole % 

n 4 = 10-60 mole %, preferably 12 to 45 mole % 
n 5 = 10-45 mole %, preferably 15 to 30 mole % 
As indicated by the above structural formula, the acid-substituted ternary acetal polymers can be tetra- 
mers, in which the recurring unit comprises a vinyl acetate moiety and first, second and third cyclic acetal 
25 groups, or pentamers in which the recurring unit comprises a vinyl alcohol moiety, a vinyl acetate moiety and 
first, second, and third cyclic acetal groups. 

All three of the acetal groups are six-membered cyclic acetal groups, one of them is unsubstituted or sub- 
stituted with an alkyl or hydroxyalkyl group, another is substituted with an aromatic or heterocyclic moiety, and 
a third is substituted with an acid group, an acid-substituted alkyl group or an acid-substituted aryl group. 
30 The acid-substituted ternary acetal polymers can be prepared by hydrolyzing polyvinyl acetate, or by start- 

ing with partially hydrolyzed polyvinyl acetate, i.e. polyvinyl alcohol, and reacting it with three different alde- 
hydes to thereby form a ternary acetal. Suitable techniques for forming polymers of this type are known to 
those skilled in the art. Thus, for example, the ternary acetal polymers can be prepared by an emulsion con- 
densation wherein, as the solubility of the starting material changes from water-soluble to solvent-soluble as 
35 a result of the formation of the acetal groups, the product forms an emulsion because of its lack of solubility 
in water. In this method, the particles are prevented from aggregating by use of a surfactant 

An alternative method is to compensate for the change in solubility of the starting material from water- 
soluble to solvent-soluble by maintaining a homogeneous solution through the continual addition of an appro- 
priate solvent In the former process, the precipitated particles are filtered, washed and dried. In the latter proc- 
40 ess. the reaction solution is added to water and mixed in a blender or homogenizer to precipitate the resin prod- 
uct and create particles of the desired size. 

The acetalization is catalyzed by the use of an organic or inorganic acid in an amount that will effectively 
allow protonation to occur, but will not significantly alter the final product by causing unwanted hydrolysis of 
the acetal groups. 

45 Examples of suitable aldehydes useful in preparing the first cyclic acetal group of the acid-substituted tern- 

ary acetal polymers described herein include: 

formaldehyde 

acetaldehyde 

propionaldehyde 
so n-butyraldehyde 

isobutyraldehyde 

4- hydroxybutyraldehyde 
n-valeraldehyde 

5- hydroxyvaleraldehyde 
55 n-caproaldehyde 

n-heptaldehyde 
and the like. 

Examples of suitable aldehydes useful in preparing the second cyclic acetal group of the acid-substituted 
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ternary acetal polymers described herein include: 

2- phenyl propionaldehyde 

3- phenyl butyraldehyde 
benzaldehyde 

5 2-hydroxy benzaldehyde 

4- hydroxy benzaldehyde 
2,4-dihydroxy benzaldehyde 
cinnamaldehyde 
hydrocinnamaldehyde 

10 biphenyl carboxaldehyde 

indole carboxaldehyde 
salicylaldehyde 
piperonal 
furfural 

15 E^ple^^ 

ary acetal polymers described herein include: 

2-formyl phenoxy acetic acid 

glyoxylic acid 
20 semisuccinaldehyde 

4-formyl phenoxy acetic acid 

2-carboxybenzaldehyde 

4-carboxybenzaldehyde 

2-formyl phenoxy sulfonic acid 
25 2-formyl phenoxy phosphonic acid 

3 ™l. % of »hyl alcohol moiesoo. .boot 12 ^mote * ^ ac*»» ' moWI „ derivea „ ,e- 

about 7 mol. % of vln* .loohol moi.t.eo. .bout 12 m** ™ ™ ~ aerfveo 

polymers are well known commercaHy ■«J*J^^*^^ bto po y lyvi nyl alco hols include those avail- 
in the range of from about 3.000 to about 1 2^00_Examptes the trademarks AIRVO L 
able ina range of molecular ^^^^^^^^^j^t^m^^ 

88 ' r S~bove. the radiatlon.sen.Uve 

Sen" . diphenol. A typica. example is the copolyester of fumanc ac.d whrch has the formula. 
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and polyoxypropylene-2.2*-bis(4-hydroxyphenyl)propane which has the formula: 
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CH, CH, CH_ 
| J - | 3 I 3 

HOCCHCH 2 0—( _ ) C ( ^— OCH 2 CHOH 

CH 3 



Such copolyesters are well known In the art and are described, for example, in British Patents 722,264, 
10 722,265, 722,266 and 722,273. They are available commercially from Reichhold Chemicals, Inc., as ATLAC 
382E BISPHENOL FUMARATE RESIN (also known as ATLAC 32-629-00) and related resins ATLAC 382.05 
(a solution of ATLAC 382E in styrene), ATLAC 32-631-000 (also known as ATLAC 382ES), ATLAC 32-628-00 
(also known as ATLAC 382A) and ATLAC 32-630-00 (also known as ATLAC 382ESA); from CARGILL INC. as 
CARGILL 51-5184 resin and CARGILL 74-7451 resin; and from UNION CAMP CORPORATION as UNI-REZ 
15 1042 resin. 

To prepare the unsaturated polyester, an alkylene oxide, such as propylene oxide, is condensed with an 
alkylidene diphenol such as bisphenol-A, to give the bis-hydroxyalkyl derivative which, in turn, is reacted with 
an unsaturated acid, such as fumaric acid, to give the unsaturated polyester. 

As described in British Patent No. 722,264, the suitable oxyalkylene ethers of an alkylidene diphenol can 
20 be generically represented by the formula: 

H -(OR) m -0-<^ >- A -< ^*>-0-(RO) n -H 

25 

wherein A is a 2-alkylidene radical or 3 or 4 carbon atoms, R is an alkylene radical of 2 or 3 carbon atoms, m 
and n are each at least one and the sum of m and n is not greater than 3. The esterifying dicarboxylic acid is 
predominantly fumaric acid, or maleic acid or mixtures thereof, but may include minor proportions of saturated 
aliphatic acids, aromatic acids or other unsaturated aliphatic acids, such as, for example, succinic acid, sebacic 

30 acid, phthalic acid or itaconic acid. 

Copolyesters of an unsaturated carboxylic acid and an oxyalkylene ether of an alkylidene diphenol have 
been found to be especially useful in alleviating problems of blinding that can occur with lithographic printing 
plates containing an acid-substituted ternary acetal polymer. They provide enhanced properties in this regard 
without significantly detracting from other important characteristics of the composition. Certain other polymers 

35 evaluated were found to also alleviate the blinding problem to some extent but to introduce one or more un- 
desirable features. Examples of such polymers are homoacetals, polyvinyl acetates, epoxies, acrylates and 
urethanes. 

The unsaturated polyesters utilized herein have been employed heretofore in lithographic printing plates, 
for example, in the printing plates described in U.S. Patents 5,045,432, 5,053,315 and 5,061,600 but use there- 
40 of in combination with acid-substituted ternary acetal polymers is neither disclosed nor suggested in the prior 
art. 

In addition to a diazo resin, the acid substituted ternary acetal polymer and the unsaturated polyester, the 
imaging layer of the lithographic printing plate can optionally contain a variety of other ingredients such as col- 
orants, stabilizers, exposure indicators and surfactants. Particularly useful colorants are pigments, including 

45 phthalocyanine, anthraquinone and quinacridone pigments. The pigment selected should be one which con- 
tains a minimal amount of heavy metal and which forms a stable dispersion with the acid-substituted ternary 
acetal binder resin. Useful amounts of pigment are from about 1 to about 20 percent by weight of the photo- 
sensitive layer, more preferably from about 2 to about 12 percent by weight, and most preferably from about 4 
to about 8 percent by weight. Effective stabilizers include both organic and inorganic acids, preferably citric, 

so phosphoric, ascorbic or tartaric acids. Useful amounts of acid are from about 2 to about 6 percent by weight 
of the photosensitive layer, more preferably from about 2.5 to about 5 percent by weight, and most preferably 
from about 3 to about 4 percent by weight. Useful exposure indicators are dyes which are pH sensitive and 
which do not couple with diazonium compounds. Examples of such dyes include eosin, azobenzene, Victoria 
Blue, 4-phenylazo diphenylamine, methyl violet and phenolphthalein. Useful amounts of the dye are from about 

55 0.01 to about 3 percent by weight of the photosensitive layer, more preferably from about 0.05 to about 2 percent 
by weight, and most preferably from about 0.1 to about 1 percent by weight. Useful surfactants include fluoro- 
carbon surfactants, such as FC-430 surfactant from 3M Corporation or Zonyl NS surfactant from DuPont, and 
silicone surfactants such as Silwet L-7606 surfactant from Union Carbide Corporation or BYK surfactant from 

9 
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1 to about 2 percent by weight acid-substituted ternary acetal polymer, the un- 

,n forming the photosens.t.ve layer, ^^^^^J^^ m ^ a niM of solvents. Par- 

the art and need not be further described herein d po , yes ters described herein can be em- 

The acid-substituted ternary acetal polymers and unsaturated 'P^^^^^^.photoao^h*- 
P ,oyed in dua. layer .ithographic printing p.ates,n which a^ 

able polymer is coated over a radiation-sensitive layer c0 "^ o .Jl nhotosensitive group -CH=CH-CO- as 
which are particularly useful forthis purpose are those « -ml*. g^J^il-J. These polymers 
an integral part of the polymer bac kbon e espec .ally th • W^^y 

are described, for example, in U S. paten s J^SSSSTtS d ethyl p-phenylened.acry.ate and 1 * 



25 



0 

-CH 2 CH 2 -0— ^ S N-0CH 2 CH 2 -0CCH=CH— ^ ^.-CH=CH^>-0- 
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35 



reo^r^^ 

fboHng. ooaklna, ev-aboiog o, other-ee » e '»" s 1 ^=^** ,^ as of , he ril di.tioo-a.o.ltive layer, 
composition selectively eolobllizes (la., ramovaa) M "~*P°»ad « M ,, nwM , 
Toe poodog o,«eoan be ^^^^^^o^Jll^ ««. ccoeetltdc .od 

45 Example 1 

Adeveloping composition within the scope of this invention was prepared in accordance with the following 
formulation: 
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Ingredient Weight % 

2-phenoxy propanol 4.95 
nonanoic acid 5.4 0 

sebacic acid (94%) 0.60 
potassium hydroxide 2.28 
sodium octyl sulfate (31%) 6.50 
potassium carbonate (anhydrous) 0.60 
K 2 B 4°7 #4H 2° °- 50 
BURST RSD-10 Antifoain (10%) 0.04 
Water 79 . 13 

pH= 9.5 100. 00 

(1) 2.28 weight percent KOH was used to provide a 
slight excess over the mole ratio required to form 
salts of the carboxylic acids. This can be readily 
calculated as follows: 

5.40 grams nonanoic acid @ 98% purity = 5.293 
25 g + 158 g/mole= 0.0335 moles 

0.60 grams sebacic acid @ 94% purity= 0.564 g 
-s- 188 g/mole = 0.003 moles X 2 mole equivalents = 0.006 
moles. 

30 

Total moles of acid to be neutralized = 
0.0335 + 0.006 = 0.0395. 

35 

KOH needed = (0.0395 mole equiv.)(56 g/mole 
KOH) = 2.212 grams. 

Use of 2.28 grams of KOH provided an excess 
40 of 3.1%. Use of an excess of more than 5% is 

undesirable . 

A negative-working lithographic printing plate was exposed with a negative mask and developed with the 
45 developing composition described above. To prepare the plate, a radiation-sensitive composition, having the 
formulation indicated below, was coated on the surface of an aluminum support which had been electrochem- 
ically grained, anodized and conditioned with a silicate barrier layer. 
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wpiaht % 

rnm nnnent 

(1) I- 111 
Diazo resin 11 ' 0.106 



13 .545 
69 .346 
0 .017 
0 .705 
10 .957 
0 .210 
0 .470 
3.533 



H3PO4 (85%) 
Butyrolactone 
1 -Me thoxy- 2 -propanol 
4 -Phenyl azodiphenylamine 
Ternary acetal polymer 1 2 ) 
Tetrahydrofuran 
BYK 306 (10%) < 3) 
Unsaturated polyester ( 4) 

Pigment dispersion**) ^ ^ 

(1) condensation product of 3-methoxy-4-diazo 
diphenyl amine sulfate and an isomeric mixture of 
methoxymethyl substituted diphenyl ethers isolated as 
the mesitylene sulfonate salt. 

(2) A cid-substituted ternary acetal polymer 
comprising about 2 mole % of vinyl alcohol moieties 
ab out 12 mole % of vinyl acetate moietres, about 48 
m ole % of cyclic acetal moieties derived by -action 
with propionaldehyde, about 12 mole % of cyclic acetal 
moieties derived by reaction with 3 -phenyl 

butyraldehyde. and about 25 mole % of cyclic acetal 
moieties derived by reaction with 2-formyl phenoxy 

acetic acid. 

(3) A polyether modified dimethyl polysiloxane 

surfactant manufactured and sold by BYK CHEMIE. 

(4) copolyester of fumaric acid and polyoxy- 
pro P ylene-2 , 2 • -bis ( 4 -hydroxypheny 1 ) propane . 

(5) T he pigment dispersion was prepared by 
milling 5.3% Hostapern Blue B2G pigment, available from 
HOECHST-CELANESE Company, and the ternary acetal 
polymer described in (2) above in a solvent mixture of 
butyrolactone and l-methoxy-2 -propanol (15:85 w/«) . 

The Plate was — =ir; . 
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of five readings, and found to be 0.322. This compares favorably to the uncoated D mln of 0.320. The FOGRA 
target is comprised of three targets, with each being a series of concentric circles with a cross hatch. On the 
cross hatch is a number scale denoting the number of each circle. The first target uses a 0.005 inch spacer 
(#1) in the middle, the second uses a 0.01 inch spacer (#2), and the third uses a 0.015 inch spacer (#3). The 
spacer prevents intimate contact between the plate coating and the emulsion on the FOGRA target The light 
passing t hrough the targetrefracts and exposes coating on either side of the image thereby resulting in partially 
insolubilized coating. This partially exposed coating can result in halation and is analogous to the phenomenon 
referred to as "hot spots." The more effective a developer is in desensitizing and removing partially insolubilized 
edges from the image area, the less likely a plate is to print any halation. In the present instance the printed 
sheet made from the plate developed with the composition of this example resulted in the following readings: 
#1-0 (no halation), #2-0, #3-2. These data are representative of a well developed and desensitized plate. 

Essentially the same results as those described above were obtained using the following developing com- 
position: 



Ingredient 


Weight % 


Benzyl alcohol 


3.25 


Sodium diisopropyl naphthalene sulfonate 


1.90 


Potassium dodecanoate 


4.30 


Sodium succinate 


0.85 


Trisodium phosphate 


0.35 


Potassium tetraborate 


0.75 


Water 


88.60 1 


pH= 9.5 


100.0 



Examples 2-7 

In like manner as described in Example 1 , t he lithographic printing plate was exposed and processed using 
each of the developing compositions described in Table I below. These compositions represent variations within 
the scope of the present invention and all give satisfactory results. 
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. *, nhnQt 7 and a solid 4/ghost 8 when inked. The D mln is measured 
TheT.14s^leontheplate 9rves asd interpreted t0 be indica tive of a 

to be 0.324. The FOGRA readings are #1-0, #2-1 and a. 

well-developed plate. 

Example 3 

.. . . xMhftct o and a S0 !id 4/ghost 8 when inked. The D mln is measured 
TheT-14 soale on the plate gives a sol.d 3 ^°^^^ m interpr eted to be indicative of a well- 
to be 0.325. The FOGRA readings are #1-0, #2-1 , #3 4. 
developed plate. 
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Example 4 

The T-14 scale on the plate gives a solid 2+/ghost 7 and a solid 3/ghost 6 when inked. The D mln is measured 
to be 0.321. The FOGRA readings are #1-0, #2-0, #3-1. These data are interpreted to be indicative of a well- 
5 developed plate. 

Example 5 

The T-14 scale on the plate gives a solid 3/ghost 7 and a solid 3/ghost 7 when inked. The Dmin is measured 
10 to be 0.322. The FOGRA readings are #1-0, #2-0 and #3-1. These data are interpreted to be indicative of a 
well-developed plate. 

Example 6 

15 The T-14 scale on the plate gives a solid 3/ghost 7 and a solid 4/ghost 7 when inked. The D mln is measured 

to be 0.324. The FOGRA readings are #1-0, #2-0, and #3-1. These data are interpreted to be indicative of a 
well-developed plate. 

Example 7 

20 

The T-14 scale on the plate gives a solid 3+/ghost 8+ and a solid 4/ghost 8 when inked. The D min is meas- 
ured to be 0.326. The FOGRA readings are #1-0, #2-1, and #3-4. These data are interpreted to be indicative 
of a well-developed plate. 

25 Comparative Examples 8 to 13 

In like manner as described in Example 1 , the lithographic printing plate was exposed and processed using 
each of the developing compositions described in Table il below. These compositions represent variations out- 
side the scope of the present invention and ail gave unsatisfactory results. Examples 8 to 13 are duplicative 
30 of Examples 2 to 7 except that one of the essential ingredients was omitted in each instance. Additional water 
was added to the composition to make up for the ingredient omitted. The results obtained indicate the criticality 
of using all of the essential ingredients specified since omission of any one essential ingredient leads to un- 
satisfactory results. 
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45 Comparative Example 8 

was not possible, therefore assessments of the background and image could not be made. 



50 



55 



Comparative Example 9 

,han dissolvina manner. This Is seen aS poss,bly »»" 2S 0.386. Aycllow sttin 

16 



OSR0532A2 I > 



EP 0 580 532 A2 



higher than the uncoated density of 0.320. Such a difference indicates incomplete development whcih may 
lead to poor printing. Finally, the FOGRA readings are extremely high and would suggest hot spots to be a 
severe problem. 

5 Comparative Example 10 

The potassium sebecate was removed from the formulation. The plate develops quickly and in a dissolving 
manner which would suggest a good result. The plate is observed to have a slight discoloration in the back- 
ground. When measured, the D mln is 0.353. Relative to the uncoated substrate D mln of 0.320, the 0.033 differ- 
to ence indicates a significant amount of coating remains. The T-14 scale on the plate gives a solid 3/ghost 7 
and a solid 3/ghost 8 when inked. The FOGRA readings are #1-0, #2-3, and #3-7. 

Comparative Example 11 

15 The sodium octyl sulfate was removed from the formulation. The plate is developed but in a rather slow 

manner. The removed coating is slightly particulate and has a tendency not to be dispersed but rather adhere 
to the image as redeposit Although the plate was fully processed it could not be considered for use on a press 
due to the excessive particulate redeposit. The T-14 in the plate gives a solid 3+/ghost 7 and a solid 4/ghost 
8 when inked. The D min is measured to be 0.342. The FOGRA readings are #1-0, #2-2, and #3-5. 

20 

Comparative Example 12 

The sodium carbonate was removed from the formulation. The plate develops in a rather stringy manner 
and also slowly. Although not redepositing, the removed coating remains stringy and particulate. Most of the 
25 coating will not dissolve in the developer. When the plate is water rinsed, the amorphous particulate matter 
forms discrete particles which have a slight tendency to adhere to the image. The T-14 scale on the plate gives 
a solid 4/ghost 9 and a solid 4/ghost 8 when inked. The FOGRA readings are #1 -0, #2-3, and #3-8. 

Comparative Example 13 

30 

The potassium tetraborate was removed from the formulation. The plate develops quickly and in a disso- 
lution manner. The plate appears to be adequately developed. Upon closer inspection, it is seen that the back- 
ground exhibits a slight discoloration. The D mln is measured to be 0.347 thereby indicating incomplete desen- 
sitization. The T-14 scale on the plate give a solid 3/ghost 9 and a solid 3/ghost 9 when inked. The FOGRA 
35 readings are #1-0. #2-4, and #3-8. 



Claims 

40 1. An aqueous alkaline developing composition that is useful in developing negative-working lithographic 
printing plates, said composition comprising: 

(1) an organic solvent, 

(2) an anionic surface active agent, 

(3) an alkali metal tetraborate, oxalate or nitrate, 

45 (4) an aliphatic monocarboxylic acid containing 6 to 22 carbon atoms, 

(5) an aliphatic dicarboxylic acid containing 4 to 16 carbon atoms, and 

(6) an alkaline buffering system in an amount sufficient to provide an alkaline pH. 

2. A developing composition as claimed in claim 1 wherein said organic solvent is present in an amount of 
50 from about 2.5 to about 7 weight percent, said anionic surface active agent is present in an amount of 

from about 1.2 to about 8 weight percent, said alkali metal tetraborate, oxalate or nitrate is present in an 
amount of from about 0.1 to about 3 weight percent, said aliphatic monocarboxylic acid is present in an 
amount of from about 2.5 to about 8 weight percent, and said aliphatic dicarboxylic acid is present in an 
amount of from about 0.4 to about 3 weight percent. 

55 3. A developing composition as claimed in claims 1 or 2 wherein the pH is in the range of from 8 to 12. 

4. A developing composition as claimed in any of claims 1 to 3 wherein said aliphatic monocarboxylic acid 

17 
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5. 



6. 



10 



15 



20 



is octanole acid, dananoia acid, dccccoic acid, or dodecancic acid. 

bacic acid, suberic acid or succinic acid. 
Amethodofaeve.opingane^^ 

ing a lithographic printing P^^^^^I*, a " - saturated " T 

ing a diazo resin, an acid-substituted ternary aceta P 0 "*™ (2) an anionic sur face active 

eo'us alkaline developing composition -mP-ng (1) » ^^nocarboxylic acid containing 6 
agent, (3) an alkali metal tetraborate oxalate or ^J^ * 3 16 carbon atoms , and (6) an alkaline 
to 22 carbon atoms. (5) an ■W-te*-^^ ^Se pH ; said unsaturated polyester being a 

- ( ^h 2 ch-)-(ch 2 cb-)-CCh 2 -ch^h 2 m:h-) H3 

OH 0 °\ | /° 



C 

C=0 | 

I R 

CH 3 



1 
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0_Q 

where R 3 is 



— <-CH 2 -)— or _(-CH 2 )-CH<CH 2 -) F 

CH 0 



and 

20 x = 0-8 

m = 0-8 
y = 0-8 
p = 0-8 
R4 = *H, -R5, 



i 

x X 



in which Y = -O-, -S-, 



0 

ir 

II 
0 



-CH 2 -, -NH- or 



CH 3 CCH 3 



R 5 = -OH, -CH 2 OH, -CH 2 OH, -OCH 3 , -COOH or-S0 3 H 
z = 1 to 3 

R 6 = -(CH 2 ) a -COOH 
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-(CHJa-COO^M® 



I 



;XcOOH, -COO»M* . -(CH 2 ) a COOH, -0-(CH 2 ) a COOH, -S0 3 H. -SO^M* , -P0 3 H 2 , -PO3W ^H 2 



or-P0 4 M 2 *, 

a = 0 to 8 

M = Na, K, Li or NH 4 



and 



n, = 0-25 mole % 
n 2 = 2-25 mole % 
n 3 = 10-70 mole% 
n 4 = 10-60 rnole% 
n 5 = 10-45 rnole % 



9 A m ethod as Caimed in any of Cairns 6 to 8, wherein said copoly ester is a copoiyester of fumaric acid 
» andan oxyalkyiene ether of an alkylidene dipheno. of the formula. 

H-<0R) ffi -0-<*"'>- A _<"">-0-<R0) n -H 



.herein A is a 2-a.ky.idene radicai of 3 or 4 carbon atoms. R is an a.ky.ene radicai of 2 or 3 carbon atorns, 
m and n are each at least one and the sum of m and n is not greater than 3. 
10 . A method as ciaimed in any of ciaims 6 to 9 wherein said support is comprised of grained and anodized 
40 aluminum. 
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(g) Aqueous developer for lithographic printing plates with improved desensitizing capability. 

(57) Aqueous alkaline developing compositions 
useful in the development of negative-working 
lithographic printing plates are comprised of an 
organic solvent, an anionic surface active 
agent, an alkali metal tetraborate, oxalate or 
nitrate, an aliphatic monocarboxylic acid, an 
aliphatic dicarboxylic acid and sufficient 
alkaline buffering system to provide an alkaline 
pH. The developing composition is resistant to 
oxidation, highly effective in dissolution- type 
processing, and able to effectively desensitize 
^ the background areas of the printing plate. 
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